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(2 3 0- 1 1 — 2 3 0-3 4) C <fc U M L fc^n -fe >y -9-g&^#ffi§:^«r|g 
[0 0 3 9] 

>r>alMB, ^=6iJ7^t^ l/>ff>^2 0 0 n s ©^nty t (2 20-1 

l, 220-12) zmmtv&mz. m^^n^v^z^^^^vr^-^x 

o 

[0 0 4 0] 

^t-^alMB, 0 0 ns <D^U^.v^ (220-1 1 — 22 

0-12) JCfe^^yn-feX^S^raS: 1> T*iz;^*>li£ISi£^£Mw 
£-fS 0 3©B£, T^irx#^5:|^v^fe^ , ^•fey-»^©^S^^i (l -M 

w) icraa-r-s. 



1 5 
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[0 0 4 1 ] 

£i% ^'V^2MB, ^=E'J7^t^l/>ff>^2 0 0 ns©^nt')/1J- 
(220-21-220-22) 7»H U -feX &|gff Ufet&^OffilB^affffiS: 

^^ft^^UT^t^X^y^ h(Difc$:||-ilE 2M (=2/3) hit 
[0 0 4 2] 

-£Ul<Z)|£&. ^^>yJ/a2MB ( l/>ff>^2 0 0 ns©i^ ^n-fey+KZ) 
(1-Mw) , ^ J E'J7^tmHTOttMwXE2MJ:&S. 
SEot, ^yi/a2MB, Wf>^2 0.0 n s^^t'Jr^tX^HISM 
w' MwXE2M/ { (1-Mw) +MwXE2M) £ fc, ^r^y 

i/a2MB, l/^fr>t/2 0 0 ri s O^^VTi' t^X^-^y M' 
»y i/i 1MB, Wf>i/2 0 0 n s HO^^'J 7^t.^X^-^>y >T.S:ffl^ 
T, TXE2M/ { (1-Mw) +MwXE2M} tfc£„ Zl^^, { } (Dig 

mtfmm-t z> z. t it v*<&. 

[0 0 4 3] 

l^liC. ^r^»y>>alMB, ^€'J7i't^l/'frV^4 0 0 n sO^nty 
-fr (220-3 1-22 0-34) T?ti, ;* U r^iZX V-f ^>*/#2 0 0 n 
s *>e>4 0 0 n s Z>t£$&<D l/>Cr>isStE 4 0 0 n s (=2) SrJgV^T 

®7 (2) lC^^fC^mT^-5c ^t'J77tXX^/-^yM" % 

&1%<Dft?-lZi$^T. TfCE 4 0 0 n s £mCTV>fcV^tt, 3r-**y 
m-T'$> U 3f * i/ak *y h m&M£> £fc V*Z1 1 lC<fc £„ 
[0 0 4 4] 

3L©&tg*tag#2£$:ffiv^3i:T% 0 2<z>fflTI&*^*#^;^Ai:©v%'f*i 
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[0 0 4 5] 
[0 0 4 6] 

(1) &?Ul*yV (220-1 1 — 220-1 2. 2 2 0-3 1—2 2 

0- 3 4) te, mVtfV<ofrf~zfUtX*mfi'?Z 0 3©B#, *^X#>>-F;* 
>r^a.-^ (2 4 0-1, 14 0-3) «, etfma^o^-^n-fe^i?- (2 

20-1 1-22 0- 1 2, 220-3 1 — 220-34) ^*f-5'f4lgM 

(230-1 1—230-1 2, -, 230-3 1— 230-34) 

W a -fe x © ^ a -fe y •tf-lMW'ft 5: ff Mi- £ o 

(2) ^V^T^ZJ- V^V=l-^ (2 4 0- 1, 24 0-3) H ( 
l) ^ftm\st~zfu*yvmW*&&*V 1 7***>r*J3-- 1 7 (2 5 0) tzmti-* 

<5 o 

(3) ^^X^X^^a.-^ (2 5 0) #^DtX©ynt>yti##t 
IC^5£, #yn-feX$rf3*;^^-5^n-fe^-9- (2 2 0-1 1—220-34) 

(4) (1) tCM-Sc 
[0 0 4 7] 

ot. ±ib (i) - (4) icov%T08~si z^m^xmm^-to 

(l) ^n-fey9-g&##tt©tfira 

^^^^X^^^l-^ (2 5 0) RW^T.* J - ^^^tV=l-^ (24 0- 

1— 2 4 0-3) l*, 0 6lCt^VA#-/n-fe^5:^n-fe'y9- (2 2 0- 1 1—2 2 

0-34) izmvttv&o z.<Dmmz&\^T\z. v^*****?*--^ (250 

) J - (240-1-240-3) ©#^{C^ff- 

#^«T-Hff-r5^n-fe^tCHi-S^n-fe^tI»;^T«# (®6) 

J - (2 4 0- 1 — 2 4 0-3) V^T.ZMV 
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(250) frb&v&^t-zru-kxmvmTmm&mK. &7u-tx*m 

Wiitmmft<D&-7UlZyy- (220-1 1-2 20-34) iCtgytftt*. 
[0 0 4 8] 

^7X$;-K^^r^a-5 (2 4 0- 1 — 2 4 0-3) tt, zfU~k**zfU 
-fey-b- (2 20-1 1 — 2 20-3 4) U ttVZUmlZ^ ^m^U-ky^<D 

&&mfe^m (2 30-11 — 2 30-3 4) £iWb^aizy i^iMMi&MJt 

£H§$&-rSo fLTt^l/-f'f>^^XfA (2 6 0- 1—2 6 0-3) 
^•TS^W AX^WXl^Ri©^ ^mSlg^^ (2 3 0-1 1-2 3 0-3 

4 ) £ ms? i^nt^ iMfr##ft Wfe £ &± it^nty -v-Mitm®. £ awr* s 

o 

(2) ^n-feyi?-m##ffi?:^^^^^^r^^-^ (2 5 0) icSttf 
#*^X#y- Fl*4rS?a-5 (24 0-1-24 0-3) 11 (1) -e$glfc 

LTcynt^ti^#tfi^^7X^x^ri;a-7 (2 5 0) &c3ttf-r&o * 
5>X#X>r^rL-^ (2 5 0) tt, ZL^^^^ttT^n-feXiffU^TW^O^y 

-tz x si *; ^ t ^ y n i-? ^ vmxzft-D t=.mm. n x © zfn 
tyy-mftm&*mmistc.#im%:B'to ^■zfu-txizM^-t&^u^^^mwm 

(3) ^nizx£^niz^iHci!J# 

^^x^x^^zl-^ (2 5 0) 0 8&c^bfc;/ni2X#©:7nizyi*-lfr 

[0 0 4 9] 

SiJt ^TSs £ b T # zf n iz X 5: # ^ n iz <y if T*lfrf£ $ it m<D 7 □ -fe y iflfrf£ 
fcttiM b fe ©T*& S c 
[0 0 5 0] 

[0 0 5 1] 
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(i) ^I^rtr>a5:io^nt^t5:fffi 

, ^nt^tcD^^'jT^t^HTOitf^.tfe, j^y y^irx* 
©ffitRJCjc'y, ^Dt*;t, >— K, y-K©tttg£®;t£y#-fe;*JI 
#*««ff-S tlT * ^ y y * 12 X*#t> B*W*Wi**- £ © £ R£ <>„ 

(ii) ^=E'J y?1r;*l^^>^<Z>/h3V^n-fey-9-$:^Jg 

(i i i) yntirt/;- KSfe.ycD^^y y^tx^ 

#3SfT3*i5£:, sm^T?^D^#t»ici:y ^^y y^-fe^#^^ra^if^:-r 

[0 0 5 2] 

®9©ynizy-9-l&##ffimS!lli$:7tC HI OO^n-feX^^r^a-y >y 

(i) ^x*;*^^-^ (250) *^y ytnz*m%mffittm&i& 

^^y y ^ -fe X^F*»^Jt^©<S^|g*©l^VN^n -fey "9-HR tt, ^rt-yi/a2M 
B, ^ : EiJT^t^Kf>i/2 0 0iisCD^Dt7t (2 2 0-2 1, 2 2 0 
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-22), 3f ^ y i/zL 1MB, * =E V T 9 12* ^> V 2 0 0 n s (DzfU -fe y 
t (2 2 0-1 1, 2 2 0-1 2), ^t^i/alMB, ^^'jy^t^l/^f 
>J/4 00ns O^nt^t (220-3 1—220-34) "Z?&£ 0 

(2) ^-yi/a2MB, ^t'JT^tX Wf 0 OnsO^ntyf 
(2 2 0-21, 22 0-2 2) *J !*§TB£, ? ^X # *>>r ^a.- ^ (250 

) ttr^lb^^n-feytMCfe^S^^n-fe^AP 1 ~AP 8<DzfU-£yVMft& 

&mwmR&nwm (®9) z&mv. *^yy?i2x#t>i$i!sjfc^©«%^v> 
a p 3 , AP5^n„ zkz)^f, *^y r>?izx&*>mms£mizMz-T. m 

(3) ^^-r>2lMB, jl ; E'J7^tXl/>fr>i/2OOns0^nt>yt 
(220-11, 220-12) ©SIU^T^, *^X#X>T^:x-^ (15 0 

) &±CI*ie><2X^-fey "if iCfctt^AP 3, AP 5 ^^<^-ZfUiE^(D^UiEy^ 

mft&®.mwmjkTfmwm (®9) $:itgtb,>^yT^-fex^t>^^^©« 

.=bm>AP 6, ap 8 Sr^-r^c z:<z>b#, **ey T^-fex#t»^Jt^cin^ 

m 5 © ? ^ x ^ y - F#ttffi^T^ 3 fl* Sl£ff l?«i<Z> ^^'J7^t xx ;i/ 

(4) . ^r^ryi/alMB, ^ J E'J7^t^Hf>^4 0 On s0^Dt*;t 
(2 2 0-3 1—2 2 0-3 4) (2) (3) T*lM*©^ntXl:i 

<AP1, A P 2 , A P 4 , AP7^f§ 0 Z1©B#, ^=E'J7ft^| 

KJfc^iciii^T, mtt##cmy^T^#^n-fex©^^yT^-fexfi©«ii!i 

(5) ^5X^^i?a-7 (2 5 0) ft, (2) — (4) ©5S#UC^5£3- 
ff^i©*^;** Kx>r^zi-^ (24 0- 1 — 24 0-3) &c:/ni2X& 

(6) ^7^^;-F^^a-7 (240-l~24 0-3) tt, (5) 
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X't^XtXtri?*--^ (2 5 0) **€>figy mx ^tlfc^Cl ir X £ Sif-^ift 
©#yn-fe^-b- (220-1 1 — 220-34) tcf!l »J #tf£ 0 - 

off^3 7?li, ^^n-fe^-i?- (220-3 1 — 220-34) y\<Dzfu-b*m 

»;#^^jca4 tc^L^y- K^fctjo^^u 7^-fexttig$:#^-rso f&fc 

•£> ^Dt^AP 1, AP 2, AP 4, A P 7 £#^n-fey-»J- (2 2 0-3 1 ~ 

220-34) ©aiyfsfwjcfcvvc* K^feycD^^ur^-fexx^-^y 

h#0. 5GB/stJ)5imiU API. A P 2 / - KtCSJg 

[0 0 5 3] 

^ >r - y y *fyib S V X A IzmM lzM&&ti z\ H ifi X% Z> . 

[0 0 5 4] 

Si l fcJLSB (l) — (6) tc^L£:/niz*;*>r^-y y, 

y.#^n-fex©^n-fey ifs&##ffi^s 7 ic^ L.fctt««i«f*fea y x& o 

7uiz*Mm&m*3r J ryis*. 1MB. ;* ^ U 7 * irx U'-f -r> $/ 2 0 0 
ns©^nt^tl«[Ctl/t, 7. 5 3^?)7. 9 9 ^Clnjjff 5 „ 
[0 0 5 5] 

012 ic, trbvx^n-fe-;-9-i!iy %xizm^<7ui>xmftm<D-7uizyy'm 

zfuTzyVxmtt2i£t^<D7utyvmW&&&&mztix^<o r*i&ci: y 
. &>& z <D -J n -fe >y tcS^^^n-fex^^r - y > # 

[0 0 5 6] 



2 1 
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[0 0 5 7] 

££>fC. ff^m^^^^^X^A_h(Z>-SP(D^n-fe^-^^'|4tgM^#^ (2 3 
0-11—2 3 0-3 4) &#fc&VN©-£-lCfcV^=fo, ^7^^^^>T5/^-^ ( 
2 5 0), ^7X^;-F^^*a-7 (240-1 — 240-3) te. 
fe^m (230-1 1—2 30-34) I:tt5^nt ^i^JtT^n -fe^ 

MfctgfcmStT'^S., fit, ^X**^^-^ (2 5 0). ^=y7.^J- 
FX>Ti/a-7 (2 4 0-1 — 2 4 0-3) tt. Zl tf)|£5£ £7tK$M&:7°n iz X 

[0 0 5 8] 

j«J:^*»w©iiai<o^jB^ri.T?»«. 

[0 0 5 9] 

4 ?p 7*7- i* (2 6 0-1. 2 6 0-3) ft(Z>*^ V =r - U > 

^SStSi'^X^Z^^a-^ (2 5 0) ~BlX$ 9 ^ % J - K^^rS/^-^ ( 
2 4 0- 1. ••. 24 0-3) #^nir^-9- (220-1 1 — 220-1 2 
. 220-3 1—220-34) F*g©44fg$!l)£#® (230-1 1 — 230 

- 1 2. -. 2 3 0-3 1—2 3 0-3 4) ZfflffiLT&ZfUlZX (170-1 
1 — 17 0-1 LI, 170-ml~l 70-mLm) #0^Qt7tf^ 

# < t££gg5tL. r©#ttlC^^5^#^n-fe^ (1 7 0- 1 1 — 1 7 0 -mLm) 
*2rZfUtvV (220-1 1—220-34) KgJ U £ 31 £ J: y . 
■feX (1 7 0-11 — 170-mLm) fcOttfWSKiaS^ < »«FAIfdMft#»r 

fg£:&5c :/aizx (170-11 — no-mLm) #<z>:/a-fe 

y1^iM1^#f££#Jii*inc:7nizy1*- (220-1 1 — 2 2 0-34) £t!MJ^ 



2 2 
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[0 0 6 0] 

1 4 zm^xmwtz. 

[0 0 6 1] 

*mt&<z>]&mmte. v^Ts* j - ^^TVa.-^ (240-1 — 240-3) 

t>K &ffiWm^®. (2 3 0- 1 1-2 3 0-34) LT ;* =E U T 9 "fe 

[0 0 6 2] 

P tvtjlfHMt^p^B a p 8., ap 5 fc, # * r *i £ £ £ n iz y 

tl##tt5:#o^DtXAP 3' , AP 5 ' (D4offl^DtX^|TtSB0 
[0 0 6 3] 

tf"S«i2 tC^V>T, zfU^yV (2 2 0 - 2 1 ) Jbl?AP 3 HAP 3* ££S 
IC, ^n-fe^^ (2 2 0-2 2) _tT?AP5£AP5' £^2&C||??-r 5„ 01 
2Tj*L£$HC. ^DtXAP3 (&tfAP3' ) ^^EUT^t^lO. 4 3 
GB/s, A P 5 CfttfAPS' ) te^^U 7*-feX*0. 5GB/sSio„ 
d-CD^UT ^iCJi^-^U-^^ >^>X^A (2 6 0-2) # 

ZLtl^^^D-fe^lC^n-fey!?- (2 2 0-2 1. 2 2 0-2 2) 5:fUStfc^ 

[0 0 6 4] 

® 1 3fC. fflu8i2_f:tf>2:/nizy-9- (2 2 0-2 1-2 2 0-22) ^, # 
>f A^^>T^ 1 0 m s TIMfgtCA P 3 £ AP 3 ' , AP5fcAP5' £-$JU#*. 
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t~Wi&<D*^V T*"fe:**©3£ffc&3*"r. AP3WAP3' it. W^'JT 
*-feX*0. 4 3GB/st^§^ «^C0. 9GB/s*^ft/hO. 2GB/ 
s0iit^ ; E 1 J7i't^imt5. AP5&tfAP5' fciu W^'JT 
#iz**0. 5GB/st*feS^ i^O. 9GB/s^f.f/hO. lGB/s 

yU- (220-2 1-220-2 2) lCf!l y ^Tfctt^tfifiK, -fe*® U M§ 

0-21-2 20-2 2) \Z&WmXlLmm*s mWi-7u-teyy-ft<D*VyZsa. 
(280-21—2 80-2 2) lC^^nlz;*©^Mi-£^-###:&Lfc^ 

mmftrntiiz-Dti^wisx. (2 8 0-2 1 — 2 8 0-2 2) ic^m^o-fe 

tp&, a«^n , fe^K:J:*;ai»S*lfc5 2 -*3Qi 5 *-V'yS/a (2 8 0-2 1 — 2 8 
0-2 2) frib&^lCji^ffi;*;}-!,^,, SlStil AP3fcAP3' , A 
P5tAP5' §r^SJC^Lfc^, ^'n^-WWffett^y T^-feX*^ 
**v*#, t 1 5 m s ^ U 7 t ^t^TtSc 

[0.0 6 5] . 

^n'-fey* (220-21) i:^nizy-9- (2 2 0-2 2) ^©^n-fex^JW 

zmmzmfi-t&t* ap3Map3' £AP5&t*AP5* ©^^yr^-fe 

X*fi:^:©«&^M^y, ® 1 3C^bfc#lC«^C 1. 8GB/s^ ; E'J7 
1*1. OGB/s (04, 0 5) T^U, d^^^jg-rS^CD^D-feX^affi 
[0 0 6 6] 

zio^n-fex^affitg^TSrR&^ici*. (220-21) hzfu^. 

(2 2 0-2 2) ©^□•feX^J#^M$:-f ^>-&. A P 3 A P 3 ' tAP 

P3&tfAP3' tAP 5&tfAP 5' ©**ey T^-fe7.*3^«^:©^raS:-r^ 
ii:fc;i£lC«J:y, ^t^ft^ilii^l. 1 GB/s £ff3l#2©*;*: 
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[0 0 6 7] 

*<i-S^=fo#^e>tlS 0 ^Atf, @13(D^ntXAP3WAP3' (Dm 

0. 2GB/st*§ 0 t£oT, ^-fA^^>rx$:2 OmslClSttlH 
^'jy^tXlliO. 3 2GB/s (= {0. 43GB/sX10ms + 0. 
2GB/sX10ms) /20ms) ii&S, W^'JTi't^i 

[0 0 6 8] 

*nj6<z)^MMT*ii, mm&j&mm 1 teas wr, * * y - 

- (2 4 0- 1—24 0-3) ft|g$l5£#© (23 0-ll~23 0-34) 

i- 

[0 0 6 9] 



ffif£# 2002-3011663 



#2 001-192174 



[0 0 7 0] 

mmommmzx'it. &mm&&m. (230-1 1-2 30-34) *>f 

>f A^7>fXS: 1 0ms £-r&£. 1 0 m s >/7l/aK-f > h 

[0 0 7 1] 
[0 0 7 2] 

JtH»{5 0 0) , ^y^W (5 7 0) AK:ttli(b&ttilB»)gCa«f'M^ : EU1H 
« (5 80) % tttBMJfe^-^M^y** (5 9 0) KlJ:y*^S*iS 0 
[0 0 7 3] 

&mm&m& (500) ^n^v^xtti/x^iwftria^-e^-r**; 

MpWi^tiVZ/ >-f *ttft**'5 £ -* l/PX* (5 5 0). ynt'ytxtii/x 

-r-A«r»ia«irtTf*^> hW***© : *^e»'ttiiBii3t'5 s --> us?** (550 
) ^*^>hts**&a««ttiBMfeiw»u^A* (530) •■ ttiemiH' 

fUB^yUm (5 8 0) ®/<-X7K^^tPMC_BASEl/^^ ( 
5 4 0), &mW?&7 : -*m**Vffi1£ (5 9 0) ®^-Z7KU7^tPM 
D_BASEl/^* (5 6 0) , tttBM^M * *E U ««l*C*«ft»faBfctttBa!f 
Jt«!J»l/S>** (5 3 0) RZf&ffcmfeT-* (5 5 0) ©M©!^^ 

tPM_S IZE'l/^# (5 10), -ttffitWJtM^^y«««^3S«E«fflLT 
V*SttfB«Hi«fflrUS?;** (5 3 0) fctftttBaije-T*-* (5 5 0) © 

I^tPM_OFFSETU^^ (5 2 0) ^t^S. 
[0 0 74] 

#lli£CD^0!Ucfc^Ttt. ttffiWJfefWttffl^^yiH* (5 8 0) «©PM_ 
OFFSET \/V7» # (520) T*at£ ;JxS&g^£&tg{ffl5£JS©^ *Mfrtc. 
LT, tttB»Jj£1»»l/$;;** (5 3 0) JC«j£U J: y*Bj£34l<5* 
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MZ&mfflfe'r-* IsP^fi (5 5 0) Zm^TijVy h U $>e>^D«>m^L 

t=.$ifm<D%L^iivzs hvr-mz&ffiWfeT-* (550) frb&mwm 

f-^M^^UIi (5 9 0) ftOPM_OFSETl/^^( (5 2 0) T*m£ 
*l£&fi'v&#U -e©tPM_OFFSETl/^^ (5 2 0) £-f>?y;* 

[0 0 7 5] 

sat. ttig^mi^ (500) (Dmftzmmizm-t. 

(1) ffitga£M^v$/'x# (5 3 0) 0)jS£ 

■ttt&WfcWflM^yfW (5 8 0) #&tttBajfc«©«J£€:R*£U tttB 
»JgW»l/^* (5 3 0) Kl«3£-r-S. 
[0 0 7 6] 

#^«©^»«K:;i3V*Ttt, tttgMJtfMl^X* (5 3 0) 8B<DUP 
S E l/^i+PM_OF F SET Ix^X^ifiX 3 2 BT'^§tl§7 KPX^ 

e.^§3 2B0^=E'jMM$tit^ o tt*.»*ia»- (5 0 6)-'tt, 3 

<DT-**m&mi,&mwfefflffii'i?x& (530) {cttt-s. . 

(2) ttffiajtT 2 -* i/s;^* (5 5 0) <z>«je 

•ttffiara-T 5 -* (5 8 0) ^&«r@**eK:*^>M^fettiBafe 
5=-*^$:i§»mu ommfeT-zx/*?** (550) tc^i-s 0 

^MJCfeV>Ttt, femmfe'r-* l/PX* (5 5 0) 8B(iDl/^3(4l 

frt>&2>*)<D£.~?$> 0 Z1(Z>B£, ^*ffii"1£|gtg!l^-5 i -^'fiitt. PMD B A S E 

l/^^f+PM_OFF SETl/^^fx 3 2 BT*^$4x€>T K 1/ X E> & 
3 2 B©*^UM^M&ift;**lTV^ 0 44|g$l5tIII8& (5 0 0) 3©^ 

-^fc^ffibtetga^-r-*^** (550) iznmtZo 

[0 0 7 7] 
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) ICllgS#lfe*ft^4bfci»Sf>^t4ii:^i5. Mxll 6 0 
®<DzfU"txmftmz4 00110ft (PM_S IZE=100) £ 1 m s © 
WHWT*fiUR-r*i:, 1 0 Omst^S-ItSfc«)> #3P*Mffey 6 0 

Z.<Dm^m^mt. D. BhandarkarflS© rp e r forma 
nee Characterization of the Pentium 
Pro Processor, In Proceedings of the 
Third International Symposium on Hig 
h — Performance Computer Architecture, 
page 2 8 8-2 9 7, Feb. 1 9 9 7 jlC^StlT V^£;&J(£>i$fl57? 
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